Rotaviruses are double-stranded RNA viruses which are important etiologic agents of diarrhea in human infants and the young of other animals (2, 3, 7) . There is currently an intensive effort directed toward the development of an effective vaccine for the prevention of rotavirus infection in humans (4, 14) . It can be expected that a detailed understanding of the role of the immune system in the prevention of and recovery from rotavirus infection will be useful in developing effective vaccine strategies. Although passively administered immunoglobulin can prevent disease in experimental animals (8, 11) , little is known about the relative importance of other components of the host immune system in preventing or resolving rotavirus infection. We therefore used congenitally athymic (nii/iii) and neonatally thymectomized mice to investigate the role of T and B lymphocytes in rotavirus infection.
Purified murine rotavirus was prepared from homogenates of infected mouse intestine (13) , and the 100% infective dose of the preparation was established by per os inoculation of suckling mice. Diarrhea in suckling mice was assessed by inspection of individual animals and confirmed by examination of the colonic contents of representative mouse pups after cervical dislocation (1) . Rotavirus antigen in fecal contents was detected by an enzyme-linked immunosorbent assay (17) . Antibody in serum and intestinal contents was assayed by an enzyme immunoassay blocking test (18) . The blocking assay detects immunoglobulin G (IgG), IgM, and IgA and is more sensitive than complement fixation or fluorescent antibody assays in the detection of antirotavirus antibody (18) . The presence of antirotavirus antibody in a specimen was defined by the ability of the specimen to block >40% of the binding of rotavirus antigen to antirotavirus antibody.
T lymphocyte function was assessed in a mitogen-driven proliferation assay (12 The course of rotavirus infection was initially investigated in congenitally athymic BALB/c suckling mice (HarlanSprague-Dawley Laboratories, Indianapolis, Ind.). Before infection, neither the infant mice nor their mothers had any detectable antirotavirus antibody in serum. The absence of functional T lymphocytes was tested by measuring lymphocyte proliferation in response to mitogen. Athymic mice had less than 1% and control mouse pups had less than 5% of the normal adult mouse T-cell response to concanavalin A. Mouse pups were inoculated per os at 7 days of age with a single 100% infective dose of murine rotavirus. Diarrhea was noted 3 days postinoculation in all 13 immunodeficient and in all 10 normal mice. Individual mice were then sacrificed, and gastroenteritis was confirmed by inspection of the intestinal contents. Rotavirus antigen was detected in every mouse with diarrhea that was sacrificed. Immunodeficient mouse pups and normal controls excreted similar amounts of rotavirus antigen (Fig. 1) . Rotavirus antigen was undetectable in fecal specimens from either group by day 13 postinfection. No differences in recovery were noted in the clinical course of the two groups; diarrhea had resolved in both athymic mice and normal controls by day 13 postinoculation. However, a serum antibody response was observed in normal mice but not in congenitally athymic mice (four of four normal mice versus zero of eight athymic mice; P < 0.01, Fisher's exact test). In addition, intestinal antibody was not detected in any of the immunodeficient pups after infection, although it was present in normal mouse pups.
Rotavirus infection was also investigated in fully grown BALB/c mice (more than 7 weeks old) which were either congenitally athymic (n/lnit), neonatally thymectomized (10), or normal. Both the athymic and thymectomized mice had <4% of the normal mouse T lymphocyte response to mitogen. All the immunodeficient mice and normal controls were also seronegative for rotavirus antibody before infection. Since normal adult mice have been reported to be resistant to rotavirus infection (1, 15, 16) , mice were inoculated per os with a murine rotavirus preparation containing 104 times the 100% infective dose, for normal suckling mice.
Even with this large inoculum, both immunodeficient and control animals were resistant to symptomatic infection. Rotavirus antigen excretion was detected in three of seven athymic mice, zero of three thymectomized mice, and 8 of 11 normal mice (Fig. 2) . No diarrhea was observed in any of the adult mice after inoculation with rotavirus. The amount of rotavirus antigen shed by the immunodeficient mice after infection did not differ significantly from that shed by normal mice at comparable times after infection (Fig. 2) . However, infection resulted in a detectable serum antibody response in 8 of 11 normal control animals; in contrast, serum or intestinal antibody to rotavirus was not detectable in any of the immunodeficient mice (0 of 10; P < 0.01, Fisher's exact test).
These experiments indicate that neither host antibody nor functional T lymphocytes are necessary for neonatal mice to recover from rotavirus infection. Older mice were also resistant to rotavirus infection even when these host defenses were absent. These results are consistent with those for experimental infection of athymic mice with other members of the Reoviridae family (5). Congenitally athymic mice clear reovirus infection as quickly as normal controls, and there is evidence that macrophages are responsible for this activity (6) . Macrophages or other host immune functions (e.g., complement or phagocytes) might similarly account for the experimental results reported here. Alternatively, nonimmune host defenses may be primarily responsible for prevention or resolution of rotavirus infection. For example, steroids decrease the age at which mice become resistant to rotavirus (16) , presumably because of steroid-induced maturation of intestinal cells. Intestinal enterocytes from adult mice have also been found to bind fewer rotavirus particles in vitro than neonatal enterocytes do (9) . These factors could explain the age-dependent susceptibility of mice to rotavirus infection. Additional investigations will be needed to define precisely which host defenses are responsible for resistance to rotavirus infection and recovery from disease. An understanding of these defenses will be valuable in developing effective measures for immunoprophylactic control of rotavirus infection in humans and other animals. (1I) I 11) (9) (4) (5) (5) (4) (6) (9) (3) 0 ()C (6) 
